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Abstract 
Background: The state of hypercoagulation is the basis for thrombosis and significant for the occurrence of 

ischemic stroke. About 80% of ischemic strokes, the basis of which is atherothrombosis in large blood vessels, 

microateromes in small blood vessels, and emboli from the heart. 

Objectives: To determine the relationship between prothrombin time, activated partial thromboplastin time and 

d-dimer with the prognosis of acute ischemic stroke. 

Methods: This study uses a cross sectional design. Sampling was carried out at H. Adam Malik General Hospital 

Medan. The study sample was taken as many as 40 subjects consecutively. To determine the difference in 

prothrombin time (PT), activated partial thromboplastin time (APTT) and d-dimer levels and NIHSS scores paired 
t tests were used if the data were normally distributed and the Wilcoxon test if the data were not normally 

distributed. And determine the relationship between prothrombin time, activated partial thromboplastin time and 

d-dimer with NIHSS scores on the first and seventh days the Spearman correlation was used. 

Results: Demographic characteristics of the subjects are the average age of 52-<68 years, the level of high school 

education, the work of housewives and farmers and the Batak tribe. There is no significant relationship between 

PT  firts day and NIHSS  score first day  and there is no significant relationship between PT seventh day and 

NIHSS score seventh day. There is no significant relationship between APTT first day  and NIHSS first day score 

and there is no significant relationship between APTT seventh day and NIHSS score seventh day. There is a 

significant relationship between D-dimer first day and NIHSS first day score and there is a significant relationship 

between D-dimer seventh day and NIHSS score seventh day. 

Conclusions: There is a significant relationship between d-dimer with NIHSS scores on the first day and seventh 

days in patients with acute ischemic stroke. 
 

 

Introduction 

The hemostatic disorders that occur are associated with coagulopathy. The hypercoagulation state forms the basis 

of thrombosis and is significant for the onset of ischemic stroke. Approximately 80% of the incidence of ischemic 

stroke, the basis of occurrence is atherothrombosis in large blood vessels, microateromes in small blood vessels, 

and embolism from the heart.1 Thrombotic formation of atherosclerotic plaques as activation of the extrinsic 

pathway of blood clotting. In his research, he found that intrinsic factor (factors V, VIII, IX, X, Xa) was also 

increased in the formation of thrombus from atherosclerotic lesions.2 

 

Data in Indonesia, stroke is in the third position of the degenerative disease group after heart disease and 

malignancy. The prevalence of stroke (permil) based on the doctor's diagnosis is the highest in Indonesia, namely 

in the province of East Kalimantan at 14.7 ‰ and the lowest in Indonesia, namely in Papua at 4.1‰. The most 

prevalence of stroke at the age above 75 years and over is 50,2 ‰. Percent stroke prevalence in population aged 
≥ 15 years based on doctor's diagnosis in 2018 was the highest for those who did not / had not attended school at 

21.2 ‰.3 

 

Stroke is an episode of neurological dysfunction caused by ischemia or hemorrhagic, lasts> 24 hours or dies, but 

does not have sufficient evidence to be classified.4 Ischemic stroke is a clinical sign of dysfunction or damage to 

brain tissue caused by a lack of blood flow to the brain which disrupts the need for blood and oxygen in the brain 

tissue.5 Ischemic stroke is the leading cause of death worldwide and the leading cause of disability in the United 

States. More than 8% of all deaths are associated with ischemic stroke.6 In order to diagnose stroke cases, ideally 

it should be determined using 2 parallel paths, namely based on clinical observations of the characteristics of the 
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syndrome / symptom set and the course of the disease; and pathophysiological characteristics and disease 

mechanisms confirmed by pathological, laboratory, electrophysiological, genetic, or radiological data.7 CT-scan 

is a diagnostic support tool that uses X-ray imaging and has the ability to detect brain structures very well, is used 

in emergency cases and determines the stage of stroke.8  

 

Arterial thrombosis occurs in many branching areas because there is a change in blood flow so that endothelial 

damage is easy. The loss of non-thrombogenic properties leads to activation of platelets and the blood clotting 

system resulting in thrombus.9 Platelets release adenosine diphosphate (ADP) from solid granules and produce 

thromboxane A2 (TxA2). These substances stimulate other platelets that are still circulating to change shape and 

then stick together (aggregate). Aggregated platelets will release more ADP and TxA2 which will stimulate further 

aggregation.10 
 

The National Institutes of Health Stroke Scale is a grading scale performed on stroke patients to see the progress 

of acute phase care outcomes. The NIHSS assessment was carried out twice, namely on the first day of admission 

and on discharge from treatment. Assessment of entry and exit can be used as a benchmark for successful 

treatment. The advantages of the NIHSS are that it can be done quickly, approximately 15 minutes, has been 

widely used and validated, is useful for acute stroke conditions, is easy to learn and the score is simple, the level 

of reability is high among score users.11 

 

PT is the most commonly performed coagulation test. The reagents for PT are tissue thromboplastin and ionized 

calcium. These reagents will replace tissue factor for activating factor X in the presence of factor VII without 

platelets or intrinsic pathway procoagulants when added to citrate-containing plasma. To get normal PT results, 
plasma must contain at least 100 mg / dL of fibrinogen and adequate levels of factors VII, X, V, and prothrombin. 

PT prolongation as an isolated finding with aPTT normally occurs only in factor VII deficiency. PT and aPTT 

prolongation can occur for a variety of reasons, including multiple coagulation factor deficiency, oral 

anticoagulant therapy, liver disease, vitamin K deficiency, and deficiency of common pathway factors.12 

 

aPTT is a medical test for blood clots. Normal aPTT timing requires the following coagulation factors: I, II, V, 

VIII, IX, X, XI, and XII. The dysregulation of the intrinsic pathway is expected to contribute to thromboembolic 

disease. There is a correlation between plasma levels of factors VIII, IX, and XI and the risk of venous 

thromboembolism. The activity factor XI which is more than the normal value is also a risk factor for stroke and 

ischemic attack in a retrospective analysis of patients younger than 55 years. 

 

Shortening of aPTT is thought to detect hypercoagulation and has clinical relevance to an increased risk of 
thromboembolism. Shortening of aPTT was significantly associated with acute ischemic stroke and stroke 

severity.13 

 

Several studies have shown that D-dimer levels are increased in the acute phase of ischemic stroke. Ischemic 

stroke is caused by a thrombus or embolus obstruction in the brain vascular. The thrombus is composed of fibrin 

along with platelets, Gp Ib, Gp IIb / IIIa, von willebrand factor and tissue factor (collagen). The presence of a 

thrombus that blocks blood flow makes the body perform homeostasis to destroy the thrombus. D-dimer is the 

end product of fibrin breakdown by plasmin. So the D-dimer examination will be very useful, either directly or 

indirectly, to determine the presence or breakdown of thrombus. It's just that this D-dimer examination cannot 

show the location of the thrombus.14 

 

Method 
  

Study samples 

The study samples were taken from patients with acute ischemic stroke in Adam Malik General Hospital with a 

consecutive sampling technique. The study subjects consisted of 40 first ever stroke patients and were willing to 

participate in this study by signing a research-informed consent sheet. 

 
Study design 

This study used a cross-sectional design approach without treatment interventions. Patients who have been 

diagnosed with first ever ischemic stroke were examined for prothrombin time, activated partial thromboplastin 

time and d-dimer levels on the first and seventh day of the admission. Then the prognosis of stroke was assessed 
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by calculating the National Institutes of Health Stroke Scale (NIHSS) score on the first and seventh day of 

admission. 

  

Statistical analysis 

Data from the study were analyzed statistically using the SPSS Windows computer program (Statistical Product 

and Science Service) version 25.0 to analyze the correlation between study variables, in this case, to determine 

the difference in prothrombin time, activated partial thromboplastin time and d-dimer levels and NIHSS scores 

were used paired t tests if the data were normally distributed and the Wilcoxon test if the data were not normally 

distributed. And to determine the relationship between prothrombin time, activated partial thromboplastin time 

and d-dimer with NIHSS scores on the first and seventh days the Spearman correlation was used. 

 

Results 
Acute ischemic stroke patient who received treatment at H. Adam Malik General Hospital Medan in Maret until 

June 2020, there were 40 subjects with acute ischemic stroke who participated in this study. 

 

Based on the characteristics of 40 study subjects, the mean age of the study subjects is 59.90 ± 11.71 years old  

with the largest age range at the age of 52 - <68 years old as many as 22 subjects (55%) . The age range 36-<52 
years old as many as 10 subjects (25%), age range 68-<84 years old as many as 6 subjects (15%), the oldest is 

≥84 years old as many as 2 subjects (5%). The most gender of the subjects is a woman as many as 22 subjects 

(55%). The most educational level of the subjects is high school graduates as many as 23 subjects (57.5%). The 

most occupation of the subjects are housewives and farmers as many as 17 subjects (42.5%). For complete data 

about the characteristics of the study, subjects are shown in table 1 below. 

 
Table 1. Demographic Characteristics of Study Subjects (n = 40) 

Characteristics Frequency 

 n=40 

Percentage 

(%) 

Age, average ± SD (years) 

- 36-<52 years old     

- 52-<68 years old   

- 68-<84 years old 

- ≥ 84 years old 

59,90 ± 11.71 

10 

22 

6 

2 

25 

55 

15 

5 

Sex 

-  Male 

-  Female 

  

18 

22  

  

45 

55 

Educational Level 
- Middle School 

- High School 

- University        

 
12 

23 

5 

 
   30 

   57.5 

   12.5 

Occupation 

- Housewive 

- Farmer 

- Retired 

- Private employee 
-Labor 

-Lecturer  

 

17 

17 

2 

2 
1 

1 

 

42.5 

42.5 

5 

5 
2.5 

2.5 

 

The results of descriptive analysis in this study, the value of PT first day and seventh day using the mean ± SD 

value because the data is normally distributed, the PT first day value was 15.74 ± 2.76 seconds and the PT seventh 

day value was 14.77 ± 2.87 seconds. Meanwhile, the APTT and D-dimer values in this study used the median 

(minimum-maximum) value because the data were not normally distributed. Obtained APTT first day value is 

29.05 (20.60-60.50) seconds, the APTT seventh day value is 28.10 (19.50-58.50) seconds. The D-dimer first day 

value is 625 (100-4000)ng/ml, the D-dimer seventh day value is 650 (100-3980) ng/ml. For complete data 

regarding the characteristics of Prothrombin Time, Activated Partial Thromboplastin Time and D-dimer are 

presented in table 2 below this. 
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Table 2. Characteristics of Prothrombin Time, Activated Partial Thromboplastin Time and D-dimer 

 First day Seventh day 

PT* 15.74±2.76 14.77±2.87 
APTT** 29.05 

(20.60–60.50) 

28,10 

(19.50–58.50) 

D – dimer** 625 

(100–4000) 

650 

(100–3980) 

*Data is presented in the form of mean and standard deviation (data normally distributed) 

**Data is presented in the form of median and minimum-maximum value (data is not normally distributed) 

 

The descriptive analysis of the characteristics of the NIHSS score in this study used the median (minimum-

maximum) value because the data were not normally distributed. The NIHSS first day value was 4 (2-30), with 

the most characteristic neurological deficit in the mild category, as many as 23 subjects (57.5%). The NIHSS 

seventh day value was 4 (2-30), with the most characteristic neurological deficit in the mild category as many as 

26 subjects (65%). This can be seen in table 3 below this. 

 
Table 3. Characteristics of the NIHSS Score 

Characteristics Score Median 

(minimum-maksimum) 

Frequency 

(40) 

Percentage  

     (%) 

NIHSS Score first day 

 Mild 

 Moderate 

 Severe 

 Very Severe 

NIHSS score seventh day 

 Mild 

 Moderate 

 Severe 

 Very Severe 

4 
(2-30) 

 

 

 

4 

(2-30) 

 
23 

9 

3 

5 

 

26 

6 

3 

5 

 

 
57.5 

22.5 

7.5 

12.5 

 

65 

15 

7.5 

12.5 

 

  Data are presented in the form of median and minimum-maximum values (data are not normally distributed) 

 

In this study, the mean value of PT first day was 15.74 ± 2.76 while PT seventh day was 14.77 ± 2.87. And there 
is a significant mean difference between PT first day and seventh day (p <0.001). The APTT first day value was 

29.05 (20.60-60.50) while the APTT seventh day value was 28.10 (19.50-58.50). And there is a significant 

difference between APTT first day and seventh day (p <0.001). The value of D - dimer first day 625 (100 - 4000) 

while D - dimer seventh day 650 (100-3980). And there is a significant difference between D-dimer first day and 

seventh day (0.001). The NIHSS first day value is 4 (2-30) while the NIHSS seventh day value is 4 (2-30). And 

there is a significant difference between NIHSS first day and seventh day (p = 0.002). This can be seen in table 4 

below. 

 
Table 4. Difference between Prothrombin Time, Activated Partial Thromboplastin Time, D-dimer and NIHSS scores on 

the first and seventh day 

 First day Seventh day P 

PT* 15.74±2.76 14.77±2.87 < 0.001 

APTT**   29.05 

(20.60 – 60.50) 

28.10 

(19.50 – 58.50) 

< 0.001 

D – dimer**  

 

625 

(100 – 4000) 

650 

(100 – 3980) 

0.001 

NIHSS**  4 

(2 – 30) 

4 

(2 – 30) 

0.002 

*Paired T test 

**Wilcoxon 

 

In this study, the Spearman test was carried out on 40 research subjects, it was found that there was no significant 

relationship between PT and NIHSS score on first day with p=0.081 and had a weak correlation strength (r = 

0.279). There was no significant relationship between PT and NIHSS score on seventh day with p =0.088 and 
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has a weak correlation strength (r = 0.273). There was no significant relationship between APTT and NIHSS 

scores on first day with p=0.488 and had a weak correlation strength (r = -0.113). There was no significant 

relationship between APTT and NIHSS scores on seventh day with p=0.268. and has a weak correlation strength 

(r = -0.179). There was a significant relationship between D-dimer and NIHSS score on first day with p <0.001 

and had a very strong correlation strength (r = 0.915). There was a significant relationship between D-dimer and 

NIHSS score on seventh day with p <0.001 and has a very strong correlation strength (r = 0.904). 

 
Table 5. Correlation  between Prothrombin Time, Activated Partial Thromboplastin Time, D-dimer and NIHSS 

score in acute ischemic stroke patients 

First day   Seventh day 

 

Analysis R            p R           p  

PT between NIHSS 0,279 0,081 0,273 0,088

APTT between NIHSS -0,113 0,488 -0,179 0,268

D-dimer between NIHSS 0,915 <0,001 0,904 <0,001

 Spearman Test 

 

Discussions 
The average age characteristics of acute ischemic stroke patients in this study are relevant to the previous study 

which conducted by Rambe et al (2013) which stated that the mean age of stroke patients was 59 years (age range 

20-95 years) and the highest number of subjects was 40-59 years old.15 In a study conducted by Lona et al (2019), 

it was found that the most subjects were in the age group >50 - 60 years as many as 23 people (50%).16  Goldstein 

et al (2011) mentioned that the cumulative effect of aging on the cardiovascular system and the progressive 

development of stroke risk factors over a period of time increase the risk of developing a stroke. Stroke risk 

doubles after age 55.17 Reilly (2018) mentioned that stroke is a disease of aging, which occurs most often at age 

above 65 years old. The most sex characteristics of acute ischemic stroke patients in this study are women as many 

as 22 subjects (55%) more than men as many as 18 subjects (45%).18 The results of this study are relevant with 

research conducted by Rambe et al (2013) showing that the demographic characteristics of women are more, 
namely 52.7% compared to men.15 Reilly (2018) mentioned that women have several unique risk factors that 

differ from men, including use of oral contraceptives, pregnancy, menopause and hormone replacement therapy. 

Although the incidence of stroke is low in women of reproductive age, the use of oral contraceptives with high 

levels of the hormone estrogen can increase the risk of ischemic stroke.18 The characteristics of the educational 

level of the research subjects in this study are senior high school as many as 23 subjects (57.5%). The occupational 

status of the most respondents are housewives and farmers, respectively 17 subjects (42.5%) and the lowest are 

laborers and lecturers as many as 1 subject (2.5%). The results of this study are relevant to previous research 

conducted by Kusumawardani (2011) at dr. Kariadi Semarang Hospital who received the most education for stroke 

sufferers was high school, amounting to 52.4%.19 According to Riskesdas (2013), the prevalence of stroke tended 

to be higher in people with low levels of education based on diagnosis of health services or symptoms as much as 

32.8%.3 According to Kabi (2015) at DR. R. D. Kandou Manado General Hospital found that the most ischemic 

stroke patients were housewives at 30%. Respondents' ethnicity are divided into Batak as many as 14 subjects 
(35%), Javanese as many as 13 subjects (32.5%) and Karo as many as 13 subjects (32.5%), so it can be concluded 

that most of the respondents with ischemic stroke came from the Batak tribe.20 This is in accordance with the 

research of Rambe et al (2013) in the ischemic stroke group that was found as many as 40.7% of the Batak tribe.15 

Another relevant research result was conducted by El harizah et al (2016) on 100 stroke patients at the neurology 

polyclinic and the inpatient room of the USU FK / RSUP. H. Adam Malik Medan in the period December 2015 

to April 2016, it was found that the most people suffering from stroke were the Batak tribe with 63 patients 

(63%).21 In a study conducted by Lona (2019), the highest number of respondents was the Batak ethnic group as 

many as 33 subjects (71.7%).16 Sjahrir (2003) mentioned that the cause of the high incidence of stroke in the Batak 

tribe compared to the non-Batak tribe may be due to non-modifiable risk factors, namely genetically and 

modifiable stroke risk factors.5 Nainggolan et al (2015) mentioned that the Batak tribe has the characteristic of 

eating more than other tribes so that it is more likely to be obese.22 Manurung et al (2015) mentioned that Batak 
specialties also contain lots of cholesterol levels. 23 In the Tambunan (2019), it was found that stroke patients were 

more common in the Batak tribe, which was 64.2% compared to non-Batak.24 
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Characteristics of Prothrombin Time, Activated Partial Thromboplastin Time and D-dimers in this study, PT value 

on first day was 15.74 ± 2.76 seconds, the PT value on seventh day was 14.77 ± 2.87 seconds. APTT value on 

first day was 29.05 (20.60-60.50) seconds, APTT value on seventh daywas 28.10 (19.50-58.50) seconds. The D-

dimer value on first day was 625 (100-4000) ng / ml, the D-dimer value on seventh day is 650 (100-3980) ng / 

ml. This is relevant with the results of research by Zi et al(2014) obtained that the mean value of PT was 12.3 

(11.2-13.1) seconds and the mean APTT value was 28.3 (25.9-30.2) seconds and mean the D-dimer value is 880 

(280-2110) ng / ml.25 And the APTT value is relevant to study by Lin et al(2015), the mean APTT value was 27.6 

± 2.4 seconds in acute ischemic stroke patients.13 The study of Yao et al (2019), it was found that the mean D-

dimer value was 560 (240-1790) ng / ml.26 The study of Darmawaty et al (2011) in acute ischemic stroke patients, 

the mean D-dimer on the first day was 1230 ± 890 and the mean D-dimer on the seventh day was 1330 ± 840. 
Increased D-dimer as a marker of coagulation and fibrinolysis reflects thrombus formation and breakdown. The 

higher the D-dimer level, the more thrombus is formed.27 In Zhang (2017), an increase in D-dimer levels indicated 

that more fibrin threads were formed and could increase the incidence of thrombosis. The reason for the increase 

in D-dimer, the risk of ischemic stroke is not clear. D-dimer levels can be a marker of hypercoagulation which 

can cause the formation of fibrin to form thrombus. High D-dimer levels could be a sign for the occurrence of 

ischemic strokes, especially cardioembolic strokes.28 

 

Characteristics score NIHSS (National Institute Health Stroke Scale) in this study, the NIHSS score on first day 

was 4 (2-30), with the most characteristic neurological deficit in the mild category, as many as 23 subjects 

(57.5%). The NIHSS value on seventh day was 4 (2-30), with the most characteristic neurological deficit in the 

mild category as many as 26 subjects (65%). Study based on Yao et al (2019), the mean NIHSS score was 5 (3-
8). It means that study in the moderate category. This can happen because Yao's research not only involved D-

dimer levels, but there are other factors such as dyslipidemia, drinking alcohol, having hypertension and diabetes 

mellitus were included in the study. So that the average NIHSS score in Yao's study was higher than this study.26 

 

Difference between prothrombin time, activated partial thromboplastin time, D-dimer and NIHSS scores on first 

day and seventh day in this study, there was a significant mean difference between PT on first and seventh day (p 

<0.001), APTT on first and seventh day (p <0.001), D-dimer on first and seventh day (p = 0.001) and NIHSS 

score on first and seventh day (p = 0.002). In the study of Zakiah et al (2018) in acute ischemic stroke patients, 

there was a significant difference in the mean value of D-dimer on the first day and the seventh day with p of 

0.011 (p <0.05). This can be due to differences in the assessment of each measurement of clinical appearance.29 

 

Correlation between prothrombin time, activated partial thromboplastin time, D-dimer and prognosis of acute 
ischemic stroke in this study, based on the statistical analysis of the Spearman test on 40 subjects, it was found 

that there was no significant relationship between the PT value and the NIHSS score  on first day (p=0.081) and 

had a weak correlation strength (r = 0.279). There is a significant relationship between PT and NIHSS score on 

seventh day (p=0.088) and has a weak correlation strength (r = 0.273). There was a negative correlation between 

APTT and NIHSS score on first day (p=0.488) and had a weak correlation strength (r = -0.113). There was a 

negative correlation between APTT and NIHSS score on seventh day (p=0.268) and had a weak correlation 

strength (r = -0.179). There was a significant relationship between D-dimer and NIHSS score on first day (p 

<0.001) and had a very strong correlation strength (r = 0.915), there was a significant relationship between D-

dimer and NIHSS score on seventh day (p < 0.001) and has a very strong correlation strength (r = 0.904). 

According to Kravchenko (2018), it was found that the PT value was more than 19 seconds in 29 patients (45.5%) 

of ischemic stroke patients (p = 0.466) and an APTT value of more than 45 seconds for 26 patients (40.5%) (p = 
0.224). According to Yao et al. (2019), increased plasma D-dimer levels have a very significant relationship with 

the incidence of acute ischemic stroke. And plasma D-dimer levels are a convenient and economical indicator that 

can be used to improve the management of stroke rehabilitation and ischemic stroke outcome.30 In the study of 

Lin et al (2015) shortened APTT has a significant relationship with acute ischemic stroke. Shortened APTT was 

also associated with the incidence of acute ischemic stroke and stroke severity. And it included other risk factors 

such as smoking, diabetes mellitus, hypertension, coronary heart disease, acute myocardial infarction and other 

contributing factors. Where the factors as mentioned above can influence hypercoagulation, resulting in 

dysregulation of intrinsic factor which causes shortening of the APTT.13,26 
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Conclusion 
There is a significant relationship between d-dimer with NIHSS scores on the first day and seventh days in patients 

with acute ischemic stroke. 

 

Suggestion 
This study has limitations, namely before the seventh day there were some patients who had gone home for 

outpatient treatment because their general condition had improved so that the implementation of this study took 

longer. 
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